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ABSTRACT : NEW MATERIALrA compound expressed by formula I [A Is formula II (X and Y are amino 
acid residues which are absent or present and Gly, Val, etc., when present; n is 1-5); B is 
hydrophobic organic group; phosphodiester bond linking A to B indicates its binding to 
amino acid residue having OH in side chain In A] or salts thereof. 

USE: Capable of modifying the surface of molecular aggregates such as liposome by a 
sequence of Arg-Gly-Asp which is an active site sequence of fibronectin that is a cell 
adhesive protein. The liposome modified with the aforementioned compound is effectively 
used in inhibiting cancer metastasis, etc. 

PREPARATION: A compound expressed by fonnula III (R'' and 

r2 are 8-24C alkyi or acyl) is initially synthesized and then phosphorylated to 

provide a compound expressed by formula IV (R-' is phosphoric 

acid-protecting group; Boc is butoxycarbonyl; Bn is benzyl). Protected amino acids are 

then successively condensed with the N and C-terminals of the aforementioned compound 

and the resultant product is subsequently deprotected. 
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3. %?«®^ffls:Bi?^ 

^ y®'@|4®{ae?f!l-r $>-S. Ar«-Gly-Asp fiS^H 
©Klfijfi^. Arg-Gly-Asp E ^0 * ^ 

^ y ti^?^St«3 2 5 :^CD g±^^T S U 

-tr^' ^©lS^K:d2>JiJ^£ <Z> tts Arg-Gly-Asp © 

h 'J 7'-?- Ke^^T S C i *<81g $ (Nature 
309. 30 (1984))Ul*>C©77^^> 

Arg-Cly-Asp K ?l| ^ W ^ ffi ^ © <I 4* 

*msr«:^igfe (K^^^^^^s^ c poiy«er 



Preprints, Japan) . ^3 3 1 4 9Hs 

1 9 8 9 ^. ^r^^2 - \ 7 4 7 9 7 ^) . Arg- 

ciy-Asp Be?ij*^r^ v ^m^^^mmm 

iUT^M^^^ (t^rf3¥2-4 7 1 6-^) . 
Arg-Cly-Asp ^m^itl^fz PKMA WSiUU^^Wk 
tl^Xm^^^^l^ (^^^^^^fSm (Polymer 
Preprints, Japan) vl^37^. 705Hs 
1 9 88^)A<fS^$ tLT ^> ^. ^ C . # y 

-;::Arg-ciy-Asp ^^Li^mmfiJc^tt-t-r 5 -^rf- K 

HSffiSftti: UXfflt^S:^^ (!»$ 53 3}i 1 -309682 

'^M^ 1-305960 ^)x Arg-GIy-Asp 
Ser KJlJ^^-r -SjH y -tr^ K^i*s^Ifil?8tfflJltt'J^ 

MBS 6 4 - 6 2 1 7 •^) • 

^^i. Arg-Gly-Asp Un^'^t Zf ^ V 9- 

K«>Sl^tt't©t5'?SL.«)S*=^t-«»#y-?7*^ 

t^-5 ( (Int. J.Biol. Macronol.) .^11^. 
23M. 1 989^. PIte. mil«. 226M. 



1 9 8 9 ^ (Jpn. J. Cancer Res.)l^6 0%. 
722 1989^)* 

^^^TM5 V*V-i.. 245—271 

1 9 8 8 + + y•^^-•?^ 

(Cancer Res.)m43^. 5328M. 1983 
^ . C^* + - :f 7' 3 D — K U U — 

X (J. Controlled Release) 2 6 9 19 9 0 

^> * 

Arg-Gly-Asp E € ^ ^ 5 ^ 7* K J5& K ^ ^ 
CT*«?«<Z)aft*)ti. Arg-Gly-Asp B2?UC<fc 
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Ava. •> i? D y ^ y It. •> D + -y- y It. 

UZ-f KlSii^^T-57/1/4^ t ^ /c Jif ^ . 
ttzBit. [D] -C^tJ^ni^'J-feo 

R'OCH, 

R'ocH t n ] 

1 

CH, - 

R'SLa^RMij^3gSt8-2 4 ®i:tISfctt:^tf^7/u 



?S 1 2 - 1 8 T S . S ^ ^ i L T ti 7 ;^ . 
+ /b * ;^ .-K — 7 3 + -> -f^v /^ n y Arg- C I y - As p - Ser 

< 

0 0 



1 



OR' 
OR' 



HO 0 

^ a 4^ -9- y S . X .-K + K ^ tf <b *I . 
R'S.UJR'iUt^SL^^-fVT'U^'f Kfftjg^^-rS 

4>CD 4? ^ /c*if ^ Ul^. ^ /iR'&D^RMilHi t^Tfc ^ ^t-^IJS (1) R'«R*- n-C.^H,*- 

T t> « o T C^T ^ ci; t^. ij -fe D - 2 ii© (2) R'-R*^ n-C,KitCO- 

ittt^-fb^tiWUTW:. t 7 -b 5 <^T- (3) R'-U*- d-C.,H,,CO- 
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^ [VI] T^tJ^Ftts^sm-^r^ro. 

(4) ^ffi^oKt^ 

is; [a 3 T ^ t> $ n T ;^ + ;u ( >' r ;u ) 

^ V -fe D — ;U a. ^1^591 ® Biochemistry, 
394 (1 963);3gH«tO:^^tCJ;f}^fiS; 

[in] r^it^^ti^it^m. 

[VI] T^*:>^nS-feg >'m3S(*:^i^S 
0 

R»o -p- c £ [ vn ] 
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C £ 
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«b n-s ffiiai© 4> © ^> (rTt t cfc < V ^;^.t±\ y 

2. 2 - h V D o X /us. 2. 2. 2 - f- 'J 

t K a 4^ •> y/ h T */ — /U i DCC ( ^ u 
^ ^ }U i: }\^ Ti-: i/ ^ ^ V) ffi tr> 5, DCC - Add i ti ve 



[V] T?^i7$n5';:^eE^./x^-r^t±v 
^ [E] T^*3^H4->'T;u+/1' ^ 
i; -fe D-;i.^ CPhO),POC£ ^Klo^-i^:;';^. ifiSc 

^ [V] yffiE^yxx-jr/i/^xt 
[VI] T^*5*n5«a-5r^ K©«i^£i£;i b 

r . V r o f y -fe" y X ih j;. ;u D y K (0 



?tei(l)ttmT©^^eKt:: J: ^ ^fiSc L/C. ^/KSdv 
3)^;Kgii©mit©R«'Sffe©{l:^fei©^fiSo:^i£4>. 

T 3i *D U , 

Bn : ^ >' /uSx Boc : t- 7* h 4^ •> * — 

/us. Ph : 7 :t ^ HOBt : I - k. K a 4 

y •/ h y 7 TFA : h y 7 iU- n e^K. 

z : y /u ;^ + i/ * /u ** j:- ;u S . 
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HJte^ 1 ■ffc^fei ( I ) o-tf^ 

(lc3 (D-^^ 
Xl^ ('^X-fev/X CSynthesis)53 (1985) ) K 

y 3 0 0 ae;c:rg*^u. c: ©jgiStc tasfe:^ K^l: 'J 
J. 1 6. 0 g i ^^fc n .4^■^^-x'>^^8 2g*Jn 

miiacc + * X 4 0 Offlgf 

h i; regis L/d. H y 

^4^-9- V'/ftKx -^/u- 4 0/1) TfflSa 
(lb 3 ^4 1. 2g (*K^9 5. 5%) ^fc. «5ti<S 
li:SClK i/^ ^ ¥ ^ :^ hV— (Biocheni stry) 2, 
394 (l963)}.8e«l©^tii-aUte. 

(lb) *Bf®Jx^;u 2 5 0«£C?gJi?U, 
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^/UT-fife?!^ U/c, HSM. iifeJK* fc:b-frTi«JESlES 
X h 'J - (Biochemistry) 2, 394 (1963) ) §2 K 

[ lO o^m 

iStlSE Ci^V-fe'>X (Synthesi 5) 961 (1979)) 82 

Wia^ysi^iz^^^^ (s) - ^ ~ t - y y ^ -> ji^ 

Cle) 0^f^ 

7 ^ ^fL* * :^ si' D D y X — ^ (Phopoci 
2. 7 4 g) ©eSfilT- h^t y n -7 ^ yf^miz. 
C Ic ) (5 . 4 g ) i N - > ;u -( 5 ^' */ - ;u ( 1 . 07 

g) Cr>^m^ h y ^ V r:^ y V y (20«£) 

Palmist (Id 3 (2.9 5g)iN-^^ 
JU-i 5 / '/ - ;u ( 1. 0 7 g ) 0 $fe 7- h V t K o 
y 7 y ( 2 O.aJL) igig^l O^A>»tTSlI;t. 
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© t» CD ^ •> >J A y/l/i? h^^77-< — ( ?stb?£ 
•^ + -9-^ /ft Kx^;u = 20/1-8/1) ?D!f£! 

Cle) $3Sfea i LT 5. 4 8 g C iK 

^ 5 6. 3 %) 

IR v.,. (Nujol) 3260(1)). 2930(s). 1745 (s), 
n05(s). 1600(b), 1030(s) ca*' 
FAB-HS 974 C (H + H) * ) 

Cle) (3.O3g)0!gib^^^y(15Ke) 
^ U fc © -^J^rSE^ ^ n a * ;i. J. T Sf? ^ 

e> n /c 7 5 y i . Boc - 7 :^ /N' "7 +' y K y? 



c:^i;;ui:x-r/i/ (K2 2 g) . 1 - t Kn4^ 

•>-c>"/f'';7*/-;t'i;icin«3 (4 soffig) 

^b/^UV (1 Sufi) iDMF Ci 5Kfi) 
ma^iZ^f^-L. D C C (7 8 0iag) 

^ T ^ ?a U a *< 1 8 PbUI }^ O © U 

x^;uTttn^Lfc. ^&i:?-li:T:7K. 5%^ 

7 7 - (?SiiJ?K -^'^-y- y/ftSx^n^" 8 / 

1-4/1) T«S3U. Clf) 

ii:LT2.2g (iK$5 9. 5%)^^:^c, 

IR *^«.« (NuJol) 3350(11), 1745(s), 1710(s). 

1680(s). 1600(»). 1495(s). I250(s). 1030(s) 

cm - ' 

FAB-MS 1201 ( (« + Na) * ) 

cib) 0^m, 
(If) ( 1. 7 0 g ) om^fcy ^ uy (1 0 «e) 



^#^l4^/c75y^*^^.Boc ^) > y (300 

mg ) . 1 - t K a 4^ i/ -X y •/ h y 7 V* — 1 TkfQ 
fe(265!iig)^ia{by^uy(10/Bi) iDM 
F (1 0 rf) ©S^?§KH?§:iti>L. ^V^ U><C A<^. 
DCC (3 6 0ag) SiSSfi-^^D^^Ki^ 
T2«S^Pa1. $e,C^2&^T^SU«:6<^>2 2l$rBl 

-fe 7 -< hS^ftKx^/UTifet^Ufc. W«Ig^* 
i9-frT;K. 5 h y AfSiaTifefl-^. 3^ 

;k€£K:f- h y ^ J^rn^mLfz, m&Li- h ^ 2. 

ftKx^/u-B/i-i/nTfflsu. ci«}. 

^m^^ tJ^^'^tl.Xhb 2 s (1K*7 7. 9%) 
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IR (Nujol) 3370(m). 1745Cs). 17l5(s). 

1680(s). 1605(«). 1500{s). 1250(s). lUSis) 
I035(s) CB-' 

PAB-MS 1258 C CH + Na) * ) 

Clg3 (I. iOe)0ig{b^^uycio«e) 

?#t>n/iT 5 hoc - 7 /U4-- - >'(Z,) 

C 5 4 0 Bg ) . I - t K o + ^- V V h y T y ^ 
^fOfe (1 5 3 mg) ^ ig^by ^ U :/ (10«^) 
iDMF (1 0«£) ®tg^rgAS^C?§:6^L. tK )^ 
^^*<^,DCC ( 2 0 6 ag) :£Jtin;i^c. SfKfl^fe 
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^ y ;<r >r /U^r p ^ ^ ^ 7 ^ _ ( {ij ^= 

f 1«) ^i^S^fen ^i^fe,® i: I. 3 2 g ( jK ^ 
8 0%) 

IR (Nujol) 3400(b). 3080(w), 3030(«). 

1745(s). 1720(s). 1680(s). 1600(s). ISOOCs), 
1230 (s). U55(s). 1030<s). 740 (s), 690(«) 
cn-» 

FAB-MS 1582 C (M4-fIa) * } 

7 5 y SE^^tff : Arg 1.03 G!y0,96 Asp 1.00 
Ser 0.84 

•fb-^fe ( 1 ) 

cab) (1. 2g)©^git>^u:^(ioRe)*§ 



(1 5«fi) C7g;(,^L. K<ba^2 5 Offlg^JfjD^lT 

o a .i,,uM-vt?ti^Lt:^ ^ « JB * ^ -tt 
Ti«EigfigL. m^HSi^^^fc. Z<Z>h(Dit-izy 

S6^«5i&afe*g^i:LT5 6 Oog (7 5%) 
FAB-MS 1058 ((M + Na)' * ) 

7 5 s^5^^rf : Arg o.ge ciy i.oe asp o.9b 

Ser 0.82 
^t^m 2 ( 8 ) O-^fiSt 




Cli) 



it-^^ ( 8 ) 



('..IT CKojoI) 3320(b), 305O(w), 1745(s). 
1720 (a), 1600C«), 1495(b). 1155(s). 1035(s). 
745(s). 690(B)cm-' 
PAB-MS 753 ( (H + Ka) * ) 

t ^ Z ^ 3 4 0BgO/E-&«5 C8) $*Hfe 

FAB-MS 816 (CM + Na) * ) 

7 $ ®5>|^f : Arg 1.04 Glyl.Ol Asp 0.94 
Ser 0.83 

Z^ztZJ^i). Yfc^%K2)-{7). (9) -(12)iD<>© 
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PAB-MS (M + Na) * =918 
T 5 K5^ef : 

ftrg 1.04 Cly 0.96 Asp 1.01 Ser 0.81 

FAB-nS (M + Na) * --1198 

Ar« 0.92 G]y 1.07 Asp 1.10 Ser 0.83 

FAE-nS (M+Na) * =1170 
7 ^ y Wi^m : 

Arg 0.93 Cly 0.98 Asp 1.07 Ser 0.79 

FAB-MS (H-fNft) " =1114 

Arg 1.07 Gly 0.91 Asp 1.03 Ser 0.85 
FAB-«S (M + H) * = 654 

Arg 1,07 Gly 0.93 Asp 1.10 Ser 0.82 
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FAB-MS (M + Na) * »816 

Arg 0.92 Gly 1.03 Asp 1.00 Ser 0.80 

PAB-MS CM + «a> * ««816 

Arg 1.12 Gly 1.05 Asp 0.98 Ser 0.77 
<b^!B5(9) 

FAB-MS (M + Na) ' -U56 
T S y SE^^ : 

Arg 1.08 Gly 2.13 Asp 0.99 Ser 0.77 

Pro 1.08 
^t-^fedO) 

FAB-MS (M + Na) * =1296 
T $ y K^«f : 

Arg 0.98 Cly 2.07 Asp 1.04 Ser 0.81 

Pro 1.11 
ib^feCll) 

PAB-MS (M + Na) * "1473 



Are 1.04 Gly 0.98 Asp 1.08 Ser 0.80 CI t± »B ^ 3Sr ffl SI ^ t;: ?l] ffl nl T fc -5 . 

PAB-MS (M + Ka) ' -1613 
T ^ y m^tf^ : 

Arg 0.92 Gly 1.03 Asp 0.95 Ser 0.85 

©S|pK:fi£?E-r 5 Arg-Gly-Aap-Ser r ^ K 
^^ttSffi T < i S i X Arg-Gly-Asp-Ser 
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